Serine phosphorylation and arginine methylation at the crossroads to neurodegeneration.
Neurodegenerative diseases, such as Alzheimer's disease, Parkinson's disease, polyglutamine diseases and motor neuron diseases, are late-onset and progressive disorders characterized by the accumulation of misfolded proteins inside and outside neurons. No effective therapies exist to delay the onset or arrest the progression of these diseases. One novel and promising therapeutic approach consists of targeting disease-causing proteins at the post-translational level. Here we illustrate this concept using the example of spinal and bulbar muscular atrophy, a neurodegenerative disease caused by polyglutamine expansion in the androgen receptor. Emerging evidence suggests that two key post-translational modifications of polyglutamine-expanded androgen receptor, namely serine phosphorylation by protein kinase B/Akt and arginine methylation by protein arginine methyltransferases, occur at the same consensus site, are mutually exclusive, and have opposing effects on neurotoxicity. Because several proteins linked to neurodegenerative diseases have canonical Akt consensus site motifs, these findings may have a broad impact in the field of neurological diseases caused by misfolded proteins.